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PROBLEM TO BE SOLVED: To improve the pixel 
aperture rate of a thin-film semiconductor device used 
as a drive substrate of an active matrix liquid crystal 
display. 

SOLUTION: The thin-film semiconductor device has a 
plurality of signal wirings 12 and a mutually intersected 
gate wiring, and a pixel is arranged at each intersection 
of both wirings on an insulating substrate. Each pixel 
contains at least a pixel electrode, a thin-film transistor 
for driving the pixel electrode, and a light shading belt 5 
for shielding a thin-film transistor from the external light 
The source of the thin film transistor is connected with 
the signal wiring 1 2, and a drain is connected with the 
pixel electrode. A gate electrode (G) is connected with 
the gate wiring. The light shading belt 5 consists of the 
first conductive layer and at least a part of the shading 
belt 5 is used to the gate wiring. The gate electrode (G) 
consists of a second conductive layer which is different 
from the first conductive layer. The first conductive 
layer used as the gate wire and the second conductive layer as the gate electrode G are 
connected mutually in each pixel electrically via a contact hole GCN. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more signal wiring and gate wiring which cross mutually, and the pixel allotted 
to each intersection of both wiring on an insulating substrate. Each pixel The protection-from-light band 
which covers at least a pixel electrode, the thin film transistor which drives this, and this thin film 
transistor from outdoor daylight is included. In the thin film semiconductor equipment by which the 
source of this thin film transistor is connected to this signal wiring, a drain is connected to this pixel 
electrode, and the gate electrode is connected to this gate wiring said protection-from-light band It 
consists of the first conductive layer and at least a part is used for this gate wiring. Said gate electrode 
Thin film semiconductor equipment with which this first conductive layer that consists of the second 
different conductive layer from the first conductive layer, and is used for gate wiring, and this second 
conductive layer that becomes a gate electrode are characterized by connecting electrically mutually 
within each pixel. 

[Claim 2] The part of each second conductive layer which the second conductive layer which constitutes 
said gate electrode is divided for every pixel, and was divided is thin film semiconductor equipment 
according to claim 1 characterized by connecting with this first conductive layer used for this gate 
wiring within each pixel electrically. 

[Claim 3] The part of each first conductive layer which the first conductive layer which constitutes said 
gate wiring is divided for every pixel, and was divided is thin film semiconductor equipment according 
to claim 1 characterized by connecting with this second conductive layer that serves as this gate 
electrode within each pixel electrically. 

[Claim 4] Said protection-from-light band is thin film semiconductor equipment according to claim 1 
characterized by consisting of a conductive layer of the bilayer which covers this thin film transistor 
from up-and-down [ both ], and using the one of the two for this gate wiring as the first conductive 
layer. 

[Claim 5] Said protection-from-light band is thin film semiconductor equipment according to claim 1 
characterized by consisting of a conductive layer of the monolayer which covers this thin film transistor 
from up-and-down inner one side, and using this for this gate wiring as the first conductive layer. 
[Claim 6] Each pixel is thin film semiconductor equipment according to claim 1 characterized by being 
the second conductive layer and this layer from which one side of the electrode of this vertical pair 
constitutes this gate electrode including the auxiliary capacity which sandwiched the dielectric with the 
electrode of a vertical pair in order to hold the signal charge written in this pixel electrode from signal 
wiring through this thin film transistor. 

[Claim 7] It consists of a substrate of the pair mutually joined through the predetermined gap, and liquid 
crystal held in this gap. One substrate While it has the pixel allotted to each intersection of two or more 
signal wiring and gate wiring which cross mutually, and both wiring, the substrate of another side has 
the electrode which counters each pixel. Each pixel The protection-from-light band which covers at least 
a pixel electrode, the thin film transistor which drives this, and this thin film transistor from outdoor 
daylight is included. In the liquid crystal display by which the source of this thin film transistor is 
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connected to this signal wiring, a drain is connected to this pixel electrode, and the gate electrode is 
connected to this gate wiring said protection-from-light band It consists of the first conductive layer and 
at least a part is used for this gate wiring. Said gate electrode The liquid crystal display with which this 
first conductive layer that consists of the second different conductive layer from the first conductive 
layer, and is used for gate wiring, and this second conductive layer that becomes a gate electrode are 
characterized by connecting electrically mutually within each pixel. 

[Claim 8] The part of each second conductive layer which the second conductive layer which constitutes 
said gate electrode is divided for every pixel, and was divided is a liquid crystal display according to 
claim 7 characterized by connecting with this first conductive layer used for this gate wiring within each 
pixel electrically. 

[Claim 9] The part of each first conductive layer which the first conductive layer which constitutes said 
gate wiring is divided for every pixel, and was divided is a liquid crystal display according to claim 7 
characterized by connecting with this second conductive layer that serves as this gate electrode within 
each pixel electrically. 

[Claim 10] Said protection-from-light band is a liquid crystal display according to claim 7 characterized 
by consisting of a conductive layer of the bilayer which covers this thin film transistor from up-and- 
down [ both ], and using the one of the two for this gate wiring as the first conductive layer. 
[Claim 1 1] Said protection-from-light band is a liquid crystal display according to claim 7 characterized 
by consisting of a conductive layer of the monolayer which covers this thin film transistor from up-and- 
down inner one side, and using this for this gate wiring as the first conductive layer. 
[Claim 12] Each pixel is a liquid crystal display according to claim 7 characterized by being the second 
conductive layer and this layer from which one side of the electrode of this vertical pair constitutes this 
gate electrode including the auxiliary capacity which sandwiched the dielectric with the electrode of a 
vertical pair in order to hold the signal charge written in this pixel electrode from this signal wiring 
through this thin film transistor. 

[Claim 13] It has two or more signal wiring and gate wiring which cross mutually, and the pixel allotted 
to each intersection of both wiring on an insulating substrate. Each pixel The protection-from-light band 
which covers at least a pixel electrode, the thin film transistor which drives this, and this thin film 
transistor from outdoor daylight is included. In the manufacture approach of thin film semiconductor 
equipment that the source of this thin film transistor is connected to this signal wiring, a drain is 
connected to this pixel electrode, and the gate electrode is connected to this gate wiring Said protection- 
from-light band uses the part for this gate wiring at least while forming it by the first conductive layer. 
Said gate electrode The manufacture approach of the thin film semiconductor equipment characterized 
by connecting mutually electrically this second conductive layer that becomes this first conductive layer 
that forms by the second different conductive layer from the first conductive layer, and is used for gate 
wiring, and a gate electrode within each pixel. 

[Claim 14] The manufacture approach of the thin film semiconductor equipment according to claim 13 
characterized by connecting with this first conductive layer that uses the part of each second divided 
conductive layer for this gate wiring within each pixel electrically while dividing the second conductive 
layer which constitutes said gate electrode for every pixel. 

[Claim 15] The manufacture approach of the thin film semiconductor equipment according to claim 13 
characterized by connecting the part of each first divided conductive layer with this second conductive 
layer that serves as this gate electrode within each pixel electrically while dividing the first conductive 
layer which constitutes said gate wiring for every pixel. 

[Claim 16] Said protection-from-light band is the manufacture approach of the thin film semiconductor 
equipment according to claim 13 characterized by forming by the conductive layer of the bilayer which 
covers this thin film transistor from up-and-down [ both ], and using the one of the two for this gate 
wiring as the first conductive layer. 

[Claim 17] Said protection-from-light band is the manufacture approach of the thin film semiconductor 
equipment according to claim 13 characterized by forming by the conductive layer of the monolayer 
which covers this thin film transistor from up-and-down inner one side, and using this for this gate 
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, wiring as the first conductive layer. 
[Claim 18] The manufacture approach of the thin film semiconductor equipment according to claim 13 
characterized by forming in each pixel the auxiliary capacity which sandwiched the dielectric with the 
electrode of a vertical pair in order to hold the signal charge written in this pixel electrode through this 
thin film transistor from this signal wiring, and forming so that it may become the second conductive 
layer and this layer from which one side of the electrode of this vertical pair constitutes this gate 
electrode. 

[Claim 19] It consists of a substrate of the pair mutually joined through the predetermined gap, and 
liquid crystal held in this gap. While forming the pixel allotted to each intersection of two or more signal 
wiring and gate wiring which intersect one substrate mutually, and both wiring, the electrode which 
counters each pixel is formed in the substrate of another side. To each pixel The protection-from-light 
band which covers at least a pixel electrode, the thin film transistor which drives this, and this thin film 
transistor from outdoor daylight is formed. In the manufacture approach of the liquid crystal display 
which connects the source of this thin film transistor to this signal wiring, connects a drain to this pixel 
electrode, and connects a gate electrode to this gate wiring said protection-from-light band While 
forming by the first conductive layer, the part is used for this gate wiring at least. Said gate electrode 
The manufacture approach of the liquid crystal display characterized by connecting mutually electrically 
this second conductive layer that becomes this first conductive layer that forms by the second different 
conductive layer from the first conductive layer, and is used for gate wiring, and a gate electrode within 
each pixel. 

[Claim 20] The manufacture approach of the liquid crystal display according to claim 19 characterized 
by connecting with this first conductive layer that uses the part of each second divided conductive layer 
for this gate wiring within each pixel electrically while dividing the second conductive layer which 
constitutes said gate electrode for every pixel. 

[Claim 21] The manufacture approach of the liquid crystal display according to claim 19 characterized 
by connecting the part of each first divided conductive layer with this second conductive layer that 
serves as this gate electrode within each pixel electrically while dividing the first conductive layer which 
constitutes said gate wiring for every pixel. 

[Claim 22] Said protection-from-light band is the manufacture approach of the liquid crystal display 
according to claim 19 characterized by forming by the conductive layer of the bilayer which covers this 
thin film transistor from up-and-down [ both ], and using the one of the two for this gate wiring as the 
first conductive layer. 

[Claim 23] Said protection-from-light band is the manufacture approach of the liquid crystal display 
according to claim 19 characterized by forming by the conductive layer of the monolayer which covers 
this thin film transistor from up-and-down inner one side, and using this for this gate wiring as the first 
conductive layer. 

[Claim 24] The manufacture approach of the liquid crystal display according to claim 19 characterized 
by forming in each pixel the auxiliary capacity which sandwiched the dielectric with the electrode of a 
vertical pair in order to hold the signal charge written in this pixel electrode through this thin film 
transistor from this signal wiring, and forming so that it may become the second conductive layer and 
this layer from which one side of the electrode of this vertical pair constitutes this gate electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thin film semiconductor equipment and liquid crystal 
displays, and these manufacture approaches. It is related with thin film semiconductor equipment in 
more detail at the gate wiring structure and protection-from-light structure of a thin film transistor by 
which accumulation formation is carried out. 
[0002] 

[Description of the Prior Art] The thin film semiconductor equipment which carried out accumulation 
formation of a thin film transistor or the pixel electrode is used abundantly at the drive substrate of a 
liquid crystal display. In order to cover a thin film transistor from a strong light source light of a 
projector, protection-from-light structure has become indispensable, and especially the thin film 
semiconductor equipment built into the liquid crystal display for projectors shows the example to 
drawing 5 . Since the pixel electrode 8 is driven, the liquid crystal display uses the thin film transistor, 
so that it may illustrate. Although this thin film transistor is for example, elevated-temperature poly-Si 
TFT, it is also possible to replace with this and to use low-temperature poly-Si TFT and amorphous 
silicon TFT. The liquid crystal display of illustration is indicated by JP,2000-131716,A. This liquid 
crystal display is equipped with the substrate 1 (it consists of a quartz which supports TFT) which has 
TFT7 which is a pixel transistor, and the opposite substrate 2, and liquid crystal 3 is held between a 
substrate 1 and the opposite substrate 2 so that it may illustrate. The opposite substrate 2 is equipped 
with the counterelectrode 6. 

[0003] A substrate 1 has the pixel electrode 8 in a management, and has TFT(here thin film transistor, 
TFT of top gate structure) 7 in the lower layer section. TFT7 plays a role of a switching element which 
drives the pixel electrode 8. TFT7 makes the barrier layer the semi-conductor thin film 10 which 
consists of polycrystalline silicon. This semi-conductor thin film 10 consists of first pass polish recons 
(lpoly). the semi-conductor thin film 10 top — Si02 etc. — from — the gate electrode G is formed 
through the becoming gate dielectric film 11. This gate electrode G consists of second layer polish 
recons (2poly). TFT7 has the source field S and the drain field D on both sides of the gate electrode G. 
The LDD field is formed in the source / drain edge. The drawer electrodes 12A and 12B have connected 
with the source field S and the drain field D respectively. Each drawer electrodes 12A and 12B can be 
formed with aluminum system ingredients, such as aluminum. Electrical connection of the drawer 
electrode 12A is carried out to the source field S of TFT7 through a contact hole SCN, and, similarly 
electrical connection of the drawer electrode 12B of another side is carried out to the drain field D of 
TFT7 through the contact hole DCN. 

[0004] The auxiliary capacity 13 (Cs) is formed in the semi-conductor thin film 10. Si02 which this 
auxiliary capacity 13 (Cs) is with the first pass polish recon (lpoly) which constitutes the semi- 
conductor thin film 10 7, i.e., TFT, and the second layer polish recon (2poly) which constitutes the semi- 
conductor thin film 14 G, i.e., a gate electrode, and constitutes gate dielectric film 1 1 etc. — a dielectric 
film is inserted. 
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- [0005] The protection-from-light layers 4M and 4P are formed in the medium-rise section between the 
management which has the pixel electrode 8, and the lower layer section in which TFT7 is formed. This 
is a protection-from-light layer which is in the opposite substrate 2, i.e., incidence, side to TFT7, and is 
called the "upper protection-from-light layer." The upper protection-from-light layer consists of mask 
protection-from-light layer 4M and pad protection-from-light layer 4P. To the incident light from the 
opposite substrate 2 side, it pulled out with the two upper protection-from-light layers (mask protection- 
- from-light layer 4M and Bud protection-from- i: ~^ , ~- A ™ ™ J — ^~ ^ J ~ -* u - 

than pixel opening is accomplished by the superposition of Electrodes 12A and 12B (here, it forms by 
aluminum). Both mask protection-from-light layer 4M and pad protection-from-light layer 4P consist of 
metal membranes, such as the ingredient which has conductivity, for example, Ti etc. Along with the 
line writing direction (longitudinal direction) of a pixel, patterning of mask protection-from-light layer 
4M is carried out continuously, and they shade TFT partially at least. Patterning of pad protection-from- 

-from- 

contact hole PCN. Pad protection-from-light layer 4P are pulled out through a contact hole JCN, and are 
connected to electrode 12B. It pulls out to the appearance mentioned above and electrical connection of 
the electrode 12B is carried out to the drain field D of TFT7 through the contact hole DCN. All fields 
other than pixel opening are shaded by mask protection-from-light layer 4M and pad protection- from- 
light layer 4P, and the superposition of the drawer electrodes 12A and 12B to the incidence from an 
opposite substrate side. 

[0006] On the other hand, the protection-from-light layer 5 is formed in the reverse side in the opposite 
substrate 2 of the pixel transistor section. This is called a "lower layer protection-from-light layer." The 
source / drain edge of the pixel transistor 7 at least are shaded in this lower layer protection-from-light 
layer 5. Thus, the LDD fields 71 and 72 are formed in the source / drain edge currently shaded. 
Generally the lower layer protection-from-light layer 5 is formed from the silicide of a refractory metal. 
For example, it consists of WSi and has the thickness of 200nm. 
[0007] 

[Problem(s) to be Solved by the Invention] Corresponding to the raise in the brightness of the liquid 
crystal projector to accelerate, the improvement in permeability of a liquid crystal panel as shown in 

is demanded in recent years. It doubles and maintenance of the image grace under the large 

quantity of light emitted from the light source for projectors is demanded. Conventionally, maintenance 
of the permeability improvement by the improvement in (1) pixel numerical aperture and the image 
grace by the increase of (2) auxiliary capacity (Cs area) is carried out as technique for it, and it has 
replied to the demand of a commercial scene. However, technique (1) and (2) essentially conflict. That 
is, increase of Cs area is directly linked with decline in a numerical aperture as it is. Conventionally, it 
could be parallel, and the technique of of (1) and (2) was able to be advanced because there were pixel 
layout top allowances. However, highly minute-ization of a liquid crystal projector takes for 
progressing, and the allowances on a layout are already impossible on the production of the 
conventional pixel structure, in order to be lost and to attain much more high numerical aperture- 

[0008] is the typical top view of the conventional liquid crystal display shown in , 

and expresses only 1 pixel. The liquid crystal display is equipped with two or more signal wiring 12 and 
gate wiring which cross mutually so that it may illustrate. The pixel is prepared in the intersection with 
gate wiring arranged on the signal wiring 12 allotted in the direction of a train (lengthwise direction), 
and a line writing direction (longitudinal direction). A pixel contains a pixel electrode, the thin film 
transistor which drives this, and the protection-from-light band (protection-from-light layer) which 
covers a thin film transistor from outdoor daylight. The thin film transistor makes the semi-conductor 
thin film 10 the barrier layer, it connected with signal wiring 12 through the contact hole SCN, and, 

formed with the semi-conductor thin film (2poly) which becomes layer with the another semi-conductor 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thin film semiconductor equipment and liquid crystal 
displays, and these manufacture approaches. It is related with thin film semiconductor equipment in 
more detail at the gate wiring structure and protection-from- light structure of a thin film transistor by 
which accumulation formation is carried out. 
[0002] 

[Description of the Prior Art] The thin film semiconductor equipment which carried out accumulation 
formation of a thin film transistor or the pixel electrode is used abundantly at the drive substrate of a 
liquid crystal display. In order to cover a thin film transistor from a strong light source light of a 
projector, protection-from-light structure has become indispensable, and especially the thin film 
semiconductor equipment built into the liquid crystal display for projectors shows the example to 
drawing 5 . Since the pixel electrode 8 is driven, the liquid crystal display uses the thin film transistor, 
so that it may illustrate. Although this thin film transistor is for example, elevated-temperature poly-Si 
TFT, it is also possible to replace with this and to use low-temperature poly-Si TFT and amorphous 
silicon TFT. The liquid crystal display of illustration is indicated by JP,2000-131716,A. This liquid 
crystal display is equipped with the substrate 1 (it consists of a quartz which supports TFT) which has 
TFT7 which is a pixel transistor, and the opposite substrate 2, and liquid crystal 3 is held between a 
substrate 1 and the opposite substrate 2 so that it may illustrate. The opposite substrate 2 is equipped 
with the counterelectrode 6. 

[0003] A substrate 1 has the pixel electrode 8 in a management, and has TFT(here thin film transistor, 
TFT of top gate structure) 7 in the lower layer section. TFT7 plays a role of a switching element which 
drives the pixel electrode 8. TFT7 makes the barrier layer the semi-conductor thin film 10 which 
consists of polycrystalline silicon. This semi-conductor thin film 10 consists of first pass polish recons 
(lpoly). the semi-conductor thin film 10 top Si02 etc. ~ from — the gate electrode G is formed 
through the becoming gate dielectric film 11. This gate electrode G consists of second layer polish 
recons (2poly). TFT7 has the source field S and the drain field D on both sides of the gate electrode G. 
The LDD field is formed in the source / drain edge. The drawer electrodes 12A and 12B have connected 
with the source field S and the drain field D respectively. Each drawer electrodes 12A and 12B can be 
formed with aluminum system ingredients, such as aluminum. Electrical connection of the drawer 
electrode 12A is carried out to the source field S of TFT7 through a contact hole SCN, and, similarly 
electrical connection of the drawer electrode 12B of another side is carried out to the drain field D of 
TFT7 through the contact hole DCN. 

[0004] The auxiliary capacity 13 (Cs) is formed in the semi-conductor thin film 10. Si02 which this 
auxiliary capacity 13 (Cs) is with the first pass polish recon (lpoly) which constitutes the semi- 
conductor thin film 10 7, i.e., TFT, and the second layer polish recon (2poly) which constitutes the semi- 
conductor thin film 14 G, i.e., a gate electrode, and constitutes gate dielectric film 1 1 etc. - a dielectric 
film is inserted. 
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• [0005] The protection-from-light layers 4M and 4P are formed in the medium-rise section between the 
management which has the pixel electrode 8, and the lower layer section in which TFT7 is formed. This 
is a protection-from-light layer which is in the opposite substrate 2, i.e., incidence, side to TFT7, and is 
called the "upper protection-from-light layer." The upper protection-from-light layer consists of mask 
protection-from-light layer 4M and pad protection-from-light layer 4P. To the incident light from the 
opposite substrate 2 side, it pulled out with the two upper protection-from-light layers (mask protection- 
from-light layer 4M and Bud protection-from-light layer 4P), and protection from light of all fields other 
than pixel opening is accomplished by the superposition of Electrodes 12A and 12B (here, it forms by 
aluminum). Both mask protection-from-light layer 4M and pad protection-from-light layer 4P consist of 
metal membranes, such as the ingredient which has conductivity, for example, Ti etc. Along with the 
line writing direction (longitudinal direction) of a pixel, patterning of mask protection-from-light layer 
4M is carried out continuously, and they shade TFT partially at least. Patterning of pad protection-from- 
light layer 4P was discretely carried out for every pixel, and they have contributed to contact to the pixel 
electrode 8. That is, the pixel electrode 8 is connected to pad protection-from-light layer 4P through a 
contact hole PCN. Pad protection-from-light layer 4P are pulled out through a contact hole JCN, and are 
connected to electrode 12B. It pulls out to the appearance mentioned above and electrical connection of 
the electrode 12B is carried out to the drain field D of TFT7 through the contact hole DCN. All fields 
other than pixel opening are shaded by mask protection-from-light layer 4M and pad protection-from- 
light layer 4P, and the superposition of the drawer electrodes 12A and 12B to the incidence from an 
opposite substrate side. 

[0006] On the other hand, the protection-from-light layer 5 is formed in the reverse side in the opposite 
substrate 2 of the pixel transistor section. This is called a "lower layer protection-from-light layer." The 
source / drain edge of the pixel transistor 7 at least are shaded in this lower layer protection-from-light 
layer 5. Thus, the LDD fields 71 and 72 are formed in the source / drain edge currently shaded. 
Generally the lower layer protection-from-light layer 5 is formed from the silicide of a refractory metal. 
For example, it consists of WSi and has the thickness of 200nm. 
[0007] 

[Problem(s) to be Solved by the Invention] Corresponding to the raise in the brightness of the liquid 
crystal projector to accelerate, the improvement in permeability of a liquid crystal panel as shown in 
drawing 5 is demanded in recent years. It doubles and maintenance of the image grace under the large 
quantity of light emitted from the light source for projectors is demanded. Conventionally, maintenance 
of the permeability improvement by the improvement in (1) pixel numerical aperture and the image 
grace by the increase of (2) auxiliary capacity (Cs area) is carried out as technique for it, and it has 
replied to the demand of a commercial scene. However, technique (1) and (2) essentially conflict. That 
is, increase of Cs area is directly linked with decline in a numerical aperture as it is. Conventionally, it 
could be parallel, and the technique of of (1) and (2) was able to be advanced because there were pixel 
layout top allowances. However, highly minute-ization of a liquid crystal projector takes for 
progressing, and the allowances on a layout are already impossible on the production of the 
conventional pixel structure, in order to be lost and to attain much more high numerical aperture-ization. 

[0008] Drawing 6 is the typical top view of the conventional liquid crystal display shown in drawing 5 , 
and expresses only 1 pixel. The liquid crystal display is equipped with two or more signal wiring 12 and 
gate wiring which cross mutually so that it may illustrate. The pixel is prepared in the intersection with 
gate wiring arranged on the signal wiring 12 allotted in the direction of a train (lengthwise direction), 
and a line writing direction (longitudinal direction). A pixel contains a pixel electrode, the thin film 
transistor which drives this, and the protection-from-light band (protection-from-light layer) which 
covers a thin film transistor from outdoor daylight. The thin film transistor makes the semi-conductor 
thin film 10 the barrier layer, it connected with signal wiring 12 through the contact hole SCN, and, 
similarly the source field has connected the drain field to a pixel electrode (not shown) through a contact 
hole DCN. Moreover, the gate electrode G is formed as some gate wiring. In addition, gate wiring is 
formed with the semi-conductor thin film (2poly) which becomes layer with the another semi-conductor 
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- thin film (lpoly) 10. Furthermore, the auxiliary capacity 13 is formed in the pixel. This auxiliary 
capacity 13 has a laminated structure which pinched gate dielectric film and the dielectric thin film of 
this layer between the semi-conductor thin film (lpoly) 10 and the semi-conductor thin film (2poly) 14. 
While the semi-conductor thin film 10 used as the bottom electrode of the auxiliary capacity 13 serves 
as a drain of a thin film transistor, and same electric potential, the semi-conductor thin film 14 used as 
the top electrode of the auxiliary capacity 13 is connected to the drawer electrode (not shown) which 
consists of the upper aluminum through a contact hole CCN. This drawer electrode is further connected 
to the upper mask protection-from-light layer through the contact hole MCN. In addition, the pixel 
electrode (not shown) is connected to the drain field D of a thin film transistor through contact holes 
PCN, JCN, and DCN. The gate electrode G is formed with the semi-conductor thin film 14 (2poly), is 
extended in a longitudinal direction as it is, and forms gate wiring so that it may illustrate. Although this 
semi-conductor thin film 14 also serves as a top electrode of the auxiliary capacity 13, gate wiring 
differs from potential. In spite of being formed with the same semi-conductor thin film 14 for this 
reason, it is necessary to dissociate electrically and gate wiring and the top electrode of the auxiliary 
capacity 13 need to secure a predetermined gap (GAP) among both. With this pixel structure, since gate 
wiring and the top electrode of the auxiliary capacity 13 are arranged in parallel mutually, it is necessary 
to take GAP and, for this reason, a numerical aperture is restricted among both. Although it is easily 
presumed that it is effective to form gate wiring and the top electrode of the auxiliary capacity 13 in 
another layer in order to improve a numerical aperture, with structure, it is not the appearance 
conventionally which is shown in drawing 6 . 

[0009] Drawing 7 is a graph which shows the relation of the numerical aperture and auxiliary capacity 
(Cs) area in structure conventionally which was shown in drawing 6 . If it is going to take a large 
numerical aperture, since auxiliary capacity area will fall victim, auxiliary capacity area will decrease 
rapidly with a numerical aperture rise. Gate wiring and the top electrode (auxiliary capacity wiring) of 
auxiliary capacity are these layers, and this is because parallel arrangement is carried out. With such 
parallel arrangement structure, an improvement of a numerical aperture and reservation of auxiliary 
capacity area cannot be incompatible, and have been the technical problem which should be solved. 
[0010] 

[Means for Solving the Problem] This invention aims at improving the pixel numerical aperture of the 
thin film semiconductor equipment used as a drive substrate of an active matrix liquid crystal display in 
view of the technical problem of a Prior art mentioned above. The following means were provided in 
order to attain the starting purpose. This invention is equipped with two or more signal wiring and gate 
wiring which cross mutually, and the pixel allotted to each intersection of both wiring on an insulating 
substrate. Namely, each pixel The protection-from-light band which covers at least a pixel electrode, the 
thin film transistor which drives this, and this thin film transistor from outdoor daylight is included. In 
the thin film semiconductor equipment by which the source of this thin film transistor is connected to 
this signal wiring, a drain is connected to this pixel electrode, and the gate electrode is connected to this 
gate wiring said protection-from-light band It consists of the first conductive layer and at least a part is 
used for this gate wiring. Said gate electrode It consists of the second different conductive layer from the 
first conductive layer, and this first conductive layer used for gate wiring and this second conductive 
layer that becomes a gate electrode are characterized by connecting electrically mutually within each 
pixel. 

[001 1] The second conductive layer which constitutes said gate electrode is preferably divided for every 
pixel, and the part of each second divided conductive layer is electrically connected with this first 
conductive layer used for this gate wiring within each pixel. Or the first conductive layer which 
constitutes said gate wiring is divided for every pixel, and the part of each first divided conductive layer 
is electrically connected with this second conductive layer that serves as this gate electrode within each 
pixel. Moreover, said protection-from-light band consists of a conductive layer of the bilayer which 
covers this thin film transistor from up-and-down [ both ], and the one of the two is used for this gate 
wiring as the first conductive layer. Or said protection-from-light band consists of a conductive layer of 
the monolayer which covers this thin film transistor from up-and-down inner one side, and this is used 
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for this gate wiring as the first conductive layer. Moreover, each pixel is the second conductive layer and 
this layer from which one side of the electrode of this vertical pair constitutes this gate electrode 
including the auxiliary capacity which sandwiched the dielectric with the electrode of a vertical pair, in 
order to hold the signal charge written in this pixel electrode from signal wiring through this thin film 
transistor. 

[0012] According to this invention, the protection-from-light band which covers a thin film transistor 
from outdoor daylight consists of the first conductive layer, and is using the part for gate wiring at least. 
On the other hand, the gate electrode consisted of the second different conductive layer from the first 
conductive layer, and has connected the protection-from-light band of each other with the gate electrode 
electrically within each pixel. It becomes unnecessary thus, to form gate wiring and an auxiliary 
capacity line in this layer by using a protection-from-light layer for gate wiring. For example, if a lower 
layer protection-from-light layer is used for gate wiring, auxiliary capacity wiring can be formed in a 
gate electrode and this layer in piles on it. Like the former, since it becomes unnecessary to secure 
between [ GAP ] lines between gate wiring of this layer, and auxiliary capacity wiring, it leads to an 
improvement of the part numerical aperture. 
[0013] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained to a detail below. Drawing 1 is the typical top view of an example of the liquid crystal display 
concerning this invention, and has shown especially 1 pixel. Especially drawing 1 expresses the flat- 
surface configuration of the thin film semiconductor equipment which becomes the drive substrate side 
of a liquid crystal display. Thin film semiconductor equipment is equipped with two or more signal 
wiring 12 and gate wiring which cross mutually, and the pixel allotted to each intersection of both 
wiring on the insulating substrate so that it may illustrate. By a diagram, the pixel of a piece is allotted to 
the intersection of one signal wiring 12 allotted to the lengthwise direction and gate wiring of one 
arranged on the longitudinal direction. Each pixel contains at least the pixel electrode (not shown), the 
thin film transistor which drives this, and the protection-from-light layer (protection-from-light band) 5 
which covers a thin film transistor from outdoor daylight. The thin film transistor makes the component 
field the semi-conductor thin film 10 formed on the protection-from-light layer 5 in a lower layer. The 
source of a thin film transistor is connected to signal wiring 12 through a contact hole SCN, a drain is 
connected to a pixel electrode (not shown) through contact holes DCN, JCN, and PCN, and the gate 
electrode G is connected to gate wiring. In addition, this gate electrode G is formed with another semi- 
conductor thin film (2poly) 14 which is in the upper layer from the semi-conductor thin film (lpoly) 10. 
[0014] As a description matter, the protection-from-light layer 5 consists of the first conductive layer, 
and at least the part is used for gate wiring. The gate electrode G consists of the second different 
conductive layer (namely, semi-conductor thin film 14 with which the impurity was poured in by high 
concentration) from the first conductive layer. The first conductive layer used for gate wiring and the 
second conductive layer (semi-conductor thin film 14) which becomes the gate electrode G are mutually 
connected electrically through the contact hole GCN within each pixel. That is, in this invention, the 
gate electrode G and gate wiring are another layers, and it has solid composition which both connect 
mutually per pixel through a contact hole GCN. Here, the second conductive layer (semi-conductor thin 
film 14) which constitutes the gate electrode G is divided for every pixel, and the part (gate electrode G) 
of each second divided conductive layer is electrically connected with the first conductive layer 
(protection-from-light layer 5) currently used for gate wiring within each pixel. 

[0015] In addition to the thin film transistor and pixel electrode which were mentioned above, the pixel 
is equipped with the auxiliary capacity 13. The auxiliary capacity 13 holds the signal charge written in 
the pixel electrode from signal wiring 12 through the thin film transistor, maintains drawing grace, and 
has a laminated structure which sandwiched the dielectric with the electrode of a vertical pair. While the 
top electrode of the auxiliary capacity 13 is the second conductive layer (semi-conductor thin film 14) 
and this layer which constitute the gate electrode G, bottom electrodes are the semi-conductor thin film 
10 and this layer. Therefore, a dielectric consists of gate dielectric film pinched among the electrodes 14 
and 10 of a vertical pair, and an insulator layer of this layer. The auxiliary capacity 13 becomes possible 
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- [ forming in piles on the protection-from-light layer 5 which constitutes gate wiring ] so that clearly 
from drawing. Therefore, compared with the former, a pixel numerical aperture is sharply improvable. 
This is the realized structure by substituting the protection-from-light layer 5 of another layer for some 
of gate electrodes G and gate wiring which was these layers conventionally. That is, while gate wiring is 
formed in the lower layer protection-from-light layer 5 which consists of WSi, the gate electrode G is 
formed with the semi-conductor thin film (2poly) 14 as usual. Both of each other are electrically 
connected through a contact hole GCN. On the other hand, the top electrode of the auxiliary capacity 13 
is formed with the gate electrode G and the semi-conductor thin film (2poly) 14 of this layer, since it is 
formed with another layer, gate wiring and the top electrode (auxiliary capacity wiring) of the auxiliary 
capacity 13 become possible [ forming the auxiliary capacity 13 on the protection-from-light layer 5 
used as gate wiring ], can boil a numerical aperture markedly and can improve. 

[0016] Drawing 2 shows the cross-section structure of the liquid crystal display cut along with X-X-ray 
shown in drawing 1 . This liquid crystal display consists of substrates 1 and 2 of a pair each other joined 
through the predetermined gap, and liquid crystal 3 held in this gap so that it may illustrate. While one 
substrate 1 has the pixel allotted to each intersection of two or more signal wiring 12 and gate wiring 
which cross mutually, and both wiring, the substrate (opposite substrate) 2 of another side has the 
electrode (counterelectrode) 6 which counters each pixel. 

[0017] The lower layer protection-from-light layer 5 is formed in the front face of the lower substrate 1, 
and a thin film transistor and the auxiliary capacity 1 3 are formed through the insulator layer 9 on it. The 
thin film transistor has the top gate structure where the gate electrode G was arranged through gate 
dielectric film 1 1 on the gate electrode 10 of dual structure. Electrical connection is carried out to the 
protection-from-light layer 5 which was mentioned above and which serves as gate wiring through a 
contact hole GCN by dividing the gate electrode G for every pixel like. On the other hand, the auxiliary 
capacity 13 consists of a lower semi-conductor thin film 10, an upper semi-conductor thin film 14, and 
gate dielectric film 1 1 held among both. The top electrode of the auxiliary capacity 13 and the gate 
electrode G consist of semi-conductor thin films (2poly) 14 of this layer so that clearly from drawing. 
The thin film transistor and the auxiliary capacity 13 which have the starting configuration are covered 
with the interlayer insulation film, and the signal wiring 12 mentioned above and drawer electrode 12C 
are formed on it. Such signal wiring 12 and drawer electrode 12C consist of aluminum, and the front 
face is covered with the flattening film. On the flattening film, the upper protection-from-light layer 4 is 
formed. Thus, with this operation gestalt, the protection-from-light band for intercepting outdoor 
daylight consists of a conductive layer of the bilayer which covers a thin film transistor from up-and- 
down [ both ], and that one of the two is used for gate wiring as the first conductive layer. The 
configuration that replace with this, a protection-from-light band consists of a conductive layer of the 
monolayer which covers a thin film transistor from up-and-down inner one side, and this is used for gate 
wiring as the first conductive layer may be used. In this example, the top electrode of the auxiliary 
capacity 13 is pulled out through a contact hole CCN, and is carrying out electrical connection to 
electrode 12C. Furthermore, electrical connection of this drawer electrode 12C is carried out to the 
upper protection-from-light layer 4 through the contact hole MCN. Thereby, fixed potential is impressed 
to the top electrode of the auxiliary capacity 13. Furthermore, the upper protection-from-light layer 4 is 
covered by the protective coat, and the pixel electrode (not shown) is formed on it. 
[0018] With reference to drawing 2 , the manufacturing method of this liquid crystal display is explained 
succeedingly. This liquid crystal display consists of substrates 1 and 2 of a pair each other joined 
through the predetermined gap, and liquid crystal 3 held in this gap. In order to manufacture this, while 
forming the pixel allotted to each intersection of two or more signal wiring 12 and gate wiring which 
intersect one substrate 1 mutually, and both wiring, the electrode 6 which counters each pixel is formed 
in the substrate 2 of another side. The protection-from-light band 5 which covers at least a pixel 
electrode, the thin film transistor which drives this, and this thin film transistor from outdoor daylight is 
formed in each pixel. The source of a thin film transistor is connected to signal wiring 12, a drain is 
connected to a pixel electrode, and the gate electrode G is connected to gate wiring. In that case, the 
protection-from-light band 5 uses the part for gate wiring at least while forming it by the first conductive 
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- layer. Moreover, the gate electrode G is formed by the second different conductive layer 14 from the 
first conductive layer. And the first conductive layer used for gate wiring and the second conductive 
layer 14 which becomes the gate electrode G are mutually connected electrically by the contact hole 
GCN within each pixel. In this example, a protection-from-light band is formed by the conductive layer 
of the bilayer which covers a thin film transistor from up-and-down [ both ], and uses protection-from- 
light band 5 of one of the two for gate wiring as the first conductive layer. Moreover, in order to hold the 
signal charge written in a pixel electrode through a thin film transistor from signal wiring 12, the 
auxiliary capacity 13 which sandwiched the gate dielectric film 1 1 used as a dielectric with the electrode 
(10 14) of a vertical pair is formed in each pixel, and it forms so that it may become the second 
conductive layer 14 and this layer from which one side of the electrode of a vertical pair constitutes the 
gate electrode G. 

[0019] Drawing 3 is the mimetic diagram showing the equal circuit for 1 pixel. (A) shows the circuit of 
this invention and (B) expresses the example of reference. Although it is the example of reference of (B) 
first, the lower layer protection-from-light layer 5 does not become some gate wiring, but this is 
connected to touch-down potential. With the starting configuration, it will be made to a LDD field so 
that the parasitic transistor by the metal protection-from-light layer 5 may surround by the dotted line. 
Since the potential of the protection-from-light layer 5 is usually grounded by immobilization, it is 
committed in the direction which is always going to turn off a parasitic transistor. In order to prevent 
this, it is impossible to lower the high impurity concentration of a LDD field beyond a fixed limit. 
However, for drawing grace maintenance, there is a demand of wanting to lower the high impurity 
concentration of a LDD field from the present condition to about 1/3, with the formation of the large 
quantity of light in recent years. 

[0020] With the configuration of this invention shown in (A) on the other hand, although the parasitic 
transistor by the metal protection-from-light layer 5 is made like the example of reference, the potential 
of the protection-from-light layer 5 is always kept equal to gate potential through the contact hole GCN. 
Therefore, ON/OFF of the parasitic transistor enclosed with a dotted line synchronize with an ontic thin 
film transistor completely. For this reason, the high impurity concentration of a LDD field can be 
reduced dramatically, and, as a result, improvement in maintenance of drawing grace can be realized. In 
addition, the picture signal Vsig supplied to signal wiring 12 is written in a pixel electrode through the 
drain field D among drawing from the source field S of a thin film transistor TFT. By a diagram, the 
potential written in the pixel electrode is expressed with Vpxl. On the other hand, the potential 
impressed to the gate electrode G of a thin film transistor is expressed with Vg. 

[0021] Drawing 4 is the mimetic diagram showing the connection relation between the gate electrode G 
and the protection-from-light layer 5 for which gate wiring is substituted. While (A) expresses typically 
the connection relation of the operation gestalt shown in drawing 1 and each pixel electrode G is divided 
per pixel, the protection-from-light layer 5 used as gate wiring is continuing between pixels. Electrical 
connection of the divided each gate electrode G is carried out to the lower layer protection-from-light 
layer 5 through the corresponding, contact hole GCN. The deformation of a substrate is increasing as a 
side effect of the multilayering which forms a metal thin film layer and a semi-conductor thin film layer 
in piles. This has had serious effect on the control in the assembly and the mounting process of a panel. 
It has become clear that it is the big factor of substrate deformation to form continuously gate wiring 
which consists of a semi-conductor thin film (2poly) conventionally especially along the longitudinal 
direction of a panel. On the other hand, in this invention, since the gate electrode G which expressed to 
(A) typically and which consists of 2poly like is divided for every pixel, reduction-ization of substrate 
deformation is expectable. Furthermore, since it is not used as wiring like the former, thickness of the 
gate electrode G itself can be made thin. It is possible to lower substrate deformation also by this. 
[0022] (B) is the configuration which also divided the lower layer protection-from-light layer 5 which 
constitutes gate wiring per pixel in addition to the gate electrode G. It has composition which carries out 
electrical connection continuously in the contact hole GCN in which the gate electrode G divided, 
respectively and two lower layer protection-from-light layers 5 per pixel were formed. Since the lower 
layer protection-from-light layer 5 was also divided, it is possible to make substrate deformation still 
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. smaller. 

[0023] While (C) divides the protection-from-light layer 5, it forms the gate electrode G continuously 
between pixels. Furthermore, in the case of (D), it has connected mutually in the contact hole GCN in 
which both were prepared for every pixel, holding continuously the gate electrode G and the lower layer 
protection-from-light layer 5. With such a configuration, since a flow is securable on the other hand 
even if one side is disconnected among the conductive layers of a vertical bilayer, the merit that failure 
does not occur as a result is obtained. 
[0024] 

[Effect of the Invention] According to this invention, an improvement of a numerical aperture is attained 
like by the thing which were explained above and for which a protection-from-light layer is used for 
gate wiring. Moreover, double-gate structure whose semi-conductor thin film which serves as a barrier 
layer of a thin film transistor with the protection-from-light layer which serves as gate wiring, and a gate 
electrode is pinched from the upper and lower sides can be realized, and it leads to expansion of the 
design margin of a thin film transistor. For example, reduction-ization is attained in the high impurity 
concentration of a LDD field by considering as double-gate structure, and a thin film transistor with that 
much little optical leak is obtained. Furthermore, it is possible to control deformation of a substrate by 
dividing the protection-from-light layer used as a gate electrode or gate wiring per pixel. 
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* * NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical top view of the liquid crystal display concerning this invention. 
[Drawing 2] It is the typical sectional view of the liquid crystal display shown in drawing 1 . 
[Drawing 3] It is the representative circuit schematic for 1 pixel of the liquid crystal display shown in 
drawing 1 and drawing 2 . 

[Drawing 4] It is the mimetic diagram showing the electric connection relation between the pixel 
electrode of a liquid crystal display, and a protection-from-light layer concerning this invention. 
[Drawing 5] It is the sectional view showing an example of the conventional liquid crystal display. 
[Drawing 6] It is the top view showing an example of the conventional liquid crystal display. 
[Drawing 7] It is the graph which shows the relation between a pixel numerical aperture and auxiliary 
capacity area. 
[Description of Notations] 

5 [ ... Auxiliary capacity, 14 / ... A semi-conductor thin film, G / ... Gate electrode ] ... A protection- 
from-light layer (gate wiring), 10 ... A semi-conductor thin film, 12 ... Signal wiring, 13 
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¥3J«;»jgl 0fiH*>TFT7Sr«J5g1-5^-g#!J 

(lpoly) t, *HM**JRl 4fiP*>>7 , -h*« 
GS:«fig-r5m-«5KJ) = > (2 p o l y) tX\ 

v- Ywmm 1 1 *m&-tz> s i o 2 * ^»fi«frj»sr 

[0 0 0 5] mUkW&Stt-thlMUk, TFT 7*5 
M, 4 PtfSJ&£$;h,T^?>. Cfttt, TFT7I^LT 
iSftifj il*«^5o -hJI&JfegW:, 4 M 

R^S- K**Ji4 P) t3l#mU«ffil 2AM1 2 

ii3tji4Miipi3!i©^[6] («t^[6i) i'feixmigim' 

/^ = ^i/§^-C*J>), itSB^Wl-TFTSrii 
3t-r*o ^ y Kit3feJl4 PttPisll&l' = > 
^ft, Pi^®S8 ica^^ M^*-^UTV^, fin 
BI*a;ffi8«:=i>** h*-/UPCNSrtf-L-C^S' 
K*tt« 4 P ICg^-r £. /< 3/ 4Pttay^ 
h*-/W CN&7>LT§ltfcHU««l 2 B 

^DCN^L.TTFT7©KK ^®«D 

§l#UJLm«l 2AXi;i 2BW*ia^-yrli < t!5, jS 

[0 0 0 6] iUigh7^i?^^SIJW*f|p]S«2i: 

(i^wfloic, *3fcJi5!jJ»rtSit-cv^. rye 

iSftJU ir^-TSo ir1>IIi3(lh7V^;**7©y 

^5. Cl^K&ftSftTV^y-^/KW^iiSgB 
LDDIW7 1, 7 2tH&&ZtlX\t^<r>XbZ>. 

Mttf, WS i 2 0 0 nm(Dff#.£ 



(4) 

6 

[0 0 0 7] 

[»w^*»bj: 5 £i-<5smn] &&mirzitL&7u 

(1) ■*Hn*ft±£.l:53ii¥i&tf£: (2) ffiftS 
ft (Csif) ii^i5H«f B fi[roiNl^s|ll6$^-C*3 

w (1) t (2) fcfcMW&fcUBRLTV**. BPt>, CsB 

aw>**tt*©s*iin*«>ttT»::!Ms-*-5. ft*, 

(1) t (2) (O^&ZmfLXm&ZZbtfX'Ztzff) 
[0 0 0 8] @6I1 ®5lz^V1t'&&<»m£k&^m. 

om&.tfytevmmx'h'o , -®^©^***3L-tv> 

20 5 0 

-/P S C NSr^- U-C«#Ei» 1 2 U FW v« 

so (E^r-f) icawurv^*. X, y- h«SGfiy- 

¥*tt#jg (lpoly) 10 if49J©JIfc*«*ilW*: 
WK (2 P o 1 y) ■T?^$^^TV^5 0 HI', Si^lwji 
*lbSfti 3^fig$ix-cv^o rw^^fti 

^»<^»K (lpoly) lOt, *mtm& (2 p o 

i y) 1 4 tvfflizy- bmsmtmmamm#imt: 

«E»Ufc8WH«J»i:*orv^. ffilb^ftl 3©Tffl9« 
ttl: 1 0l4«lh7y^©KWv 

iW«tti:*5-*, ««fil3 0±ilt«t45 i f 

/wm c n * ^ l x ±m <o t 9 wt m \z $ ti x v > 

N, JCNXO!DCN?r^l,t»ih7y^?©KL' 
Gtt#Sffilil4 (2poly) T^$^-C*3»J, 

<D*m#nm 1 4 ««i&sft 1 3 v>±.ww& 1 1 a 5 
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1 3 <»±.wm&ftm!kmz#m-fz&mih u > 

(^#roHl^^©raK( (GAP) £?t«-r5&g;4Sfc 
5, ^- hiEilltttlb^ftl 3tf>± 

AP£&5&g;dS;fctK cro^MP*di©Jpg$^ 0 m 
[0 0 0 9] 07(4, S6lr^Lfc^Jl5*igJcfe»t5H 

p*£ffiJ8&£ (Cs) ^mtnmm^-t^yyX'h 

[0 0 1 Oj 

mvmmm&t Lxtin?tiz>mm*m#$im<»mmma 
'pt£<ti>mmnmk. ztizm®i-zm&by>i?x 

-vmmmtaiK &Mmftxs.\,^m%.mcmmztix 

^ZZ.b**f®.b~?Z>. 

[ooii]ff*t<», m&?-bmMzmi$.-tzm 

mzti&&m-<omwat*Mtoiz.misizin,x^f>. & 
i Mi, wiE-y- bmmzmfS.-tzm-ommmtz&mm 
n\z#m£tix*i?), ftmztntm* (ots-omnmo 

m%.$>\z&Wi£tix^Zo tfimmytrnti. ummb 

*a, zoKXAm-comnmtLxmy-bfflfciztii 
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%-vmnmbmmxhz. 
[ooi2] *iswtj;tt«, mmb5yi?x?zMt 

hzo-m&y- bmmizmmLx^'Z,, v-b 

-c, y- b&&tffim®mmz®mxmf&-rz&miti: 
to±izmiix& , ~-bmmbmmxmmn&sMi: 

^-e#5. I^JI<oy- MaSHi:*!^* 

*ro#Mp«proafc»co#as.5„ 

[0 0 13] 

^l-c&s. mm. mzm&itTjimmvmWim&Wb 
%z>nm*mfrmm<o¥-mmf$,itmfrvx\,So mm-r 

§j$i 2R.W— bsoMb. ffim&<D£&mmzmzfi 

1tmmbZ1&&&(Dm&.<D_t\zffiZ.X\,^. ft 
*oy- —(@05iii^sffiS^T:V'> 

ttfc^#«:^l 0«r^fl«t L■tV^5c »J^h?>- 

n, j cN&xfpcvizfri,xmmw& m7F-&-r) 
y-K««G«:y- bmmz.mmztix\,^ 

5. fSi, r©y-N««G«^ff?i)R (1 p o 1 y) 
40 10i9 ±@l;ifc*S'J<D¥S£fcif ffil ( 2 p o 1 y ) 14 

xm^ivx^^o 

[0014] wm-^b l-c, 5 \-m-<n>mmm 
5o y-bnmGi*. m-<Dmmmbim*zm-o>m 
4) a^fts, y-hiajfan«ffl$*v5m-«««® 

y-h««G{c/i5^r©^«Jl (¥£ft»J8ll 
4) b&. &m%ftXxy*? h*-/WGCNSr^L2 

60 bmmGbf-bffl&mmxbio. mm^stv b 
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(ommm (*&<mmi 4) ftn*«K&»r$tiT 

[0015] iE^«:, ±m Litmm \- 7 fRitm 
mmm^M*.. ®®®&i 3&{ix-cv^. Jtsbssi 

•rstwr-fet), mm#*±T-M<ommx'&AsK&m 
mmtttox^Zo 1 3 <D±{nttffitt, y-h 
««GSr«fi£t-£Sfi-©si«Ji (*gf«|jgi4) tm 
mx-hi>-^. TmwmK*&frmm 1 0 tiurefc 

m%M5<D_t{zmtoXJ&f&-tZZbtf-*!mkt2:?>o fto 

-sr*, %m<»&&m5X'ftmi-zzkiz£*), 
nfc«itT-&5o in*., y-hEj»«^^iiws i 

*ina«K*iSM*#jR (2p o 1 y) 1 4 Iw-OJ^ft 
6, ffi^li, h^-/WGCNSr^M,T2V^iC« 
JtS&^ai 3©±[||®gti\ 

v-hm&G kmm<D*m#mm (2 P © 1 y ) 141c 

[00 16] @2tt, Hll-*L.fcX-X8Mcj£oT«J 

*«fi«^SB<±, mfcnffl&ZftVXKWzm 
L.fc-*frog« 1 , 2ir, i»MS(lw««r$^fcjSS 

fMfiiHl 2&tfy-hEj&jli, MEiH©#£i£SBl::E 
3*tfcMK*#-*-S-#, CttlHStiD 2 

[0017] T«i<os« i ommz&Tm&ytm 5 

^iixrLT^«jt<Dy-h«si oro±«c, y-hmm 
mi i^Lry-hm«G^gaufchs'^y-hfliit 
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1 1 kxmi&ztix\,^ 0 m*bwbfr'mi^ mvh® 
mi 3v±wmmk?-hmMGkii. mm<D*mftn 

®(2poly) 1 4Xm&i5tlX^Z 0 #5#j££*r 

-rs^h^^^^^x^ffift^fii 3J4, jmi&iur 
t«fct>»s$^T*ju, *w±{m^tfcft^gaiiii 
2-^§itaL«fiii 2c#&j*&rb-cvt«. r^pjcDm 

^ffiigl 2&tf§l#ajL««l 2Cli7;K-!>A^e> 
10 ©±fc:|i % ±Jii8^4asj§^£;ft,-CV^. COfill^ 

<fcV\, *^J-C«, MSbSftl 3(73±{ll«^«3>'^^ h 
*-^CCNSr^LT§l#WL®ffil 2CI^<AttKU 
TV^S. Mli-(0§l#aiL®ISl 2Cli=">'^^ hfc- 

^vici ti , *ib§s 1 3 <D±.Mmmuz-fe<Dm.m i f% 

Jn*^5. Mlc±eiS3feg4«:«SSSt?«^-C*3l?, 

[0 0 18] 5l#^#02«r#fl8L-C*fgf H *^fi© 
SiigffiSrlftKi-^. *ffift^*^ei±, ff^roK^S:^ 
L-C5VN^^-bfc-*r«S«l, 2ir, :«HKt« 
ftZH1tmfk3kfalbti:Z>. i^S!!jii-5^Jc, 
0««lldttSVMc^1-5«*©fS^-i2j^l 2&^y 

- bmmkffimm<D£&m&iz§i£tiizmm&j&f&-rz> 

-rzni&\-7^i?x9 k, ®.ni&V7^*jx?*9\-%fr 
y-^srft^-Ei^i 2\z&mi,. b-ir^o-zmmmmiz 

Gtt, ittJ|j{C5m-ro*Sig I4t« 

i-s. tut, y-hie^tc{Sffl-rs^-»^«Jii:y 
40 -h«SG^*«^z:©*sai 4iS:«-Pi*rt-e='>' 
h*-/kGCNK±9 5:v^fWWSJt»ttf *. * 

2 ^e>»js h 9 9 zft Lxmmnmzm* 
mi isr±T-»©m« do, 14) x&A,tm&)® 

ftl 3Sr*m^l^^L, ±T-^^w««o-*^'> , - 
h«^G«:«^i-5m-W#«S 1 4 

so jg/s-rs. 



«$H 2002-57341 (P2002-57341A) 



11 

[0019] 0 3 14, WIU6**<-ttJt3;H 
TfoSo (A) l4#3gi?1©HIS&Sr^U (B) J4##M 
***>L-cv*6. ST (B) ©##«ajT-fc5As c*ti4 

*ttfcttK*iVCV*6 0 fc5#j£-C*J4, 5 1;: 

±5f4h7>-^? ^^j»-CHtf«(- L D D«i:t 

[00 20]-* (A) l£^Lfc*3S91<D«#-m, # 

l 2fc#J&3;iifcMMM-Vs i gllgRb?^* 
TFT©y-^ffi«s^t) kw ymmD&st-Lxwm 

®&£Vpx lX&£>LXbZ 0 — flh?y^ 

[00 2 1] 04f4, y-MMGi, ¥- HHSfctt 
(A) 01lc^btJIJfi^JI§©Si^ffl«Sr«S:WI' 

*4Wi«r#*.-CV»». «fK, !£&¥*«HtK (2 P o 
1 y) *^^5y-Mai^Sr/^/KD«|*(R]lw«oril 

s^t^WMLTv^o rtumru #3&w-e»4 (a) 
mG&mmmz#mLx^z&. m&®m&<?>&miktf 
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[00 2 2] (B) tt, y-h««G^iD^, y-hE 

hz>o zti?ti$M£titz>f- hmmGRx^rmm^tm 

8 5 t^Brb £«^*SrM^/h$<-r2>r t 

[0023] (o tt, mytms&ftm-rz-n. y- 
hmMGtemmmxmmmzM&Lxi,^. (d> 
<om^\t, f- hnmGAxfTmmxm 5 *mtmz% 

mvmmmvft-xtmmLxh. ntxxmm&m&x 

[0 0 2 4] 

- bm&k-tZ d ifLD Dffi«©T*fi«3»£&{£i£te 
[Hiii©j6l**KM] 

[SI] *%ni^«««EA«^SIS«>«^»«¥iBH-t* 

[0 2] 0ii^ Lizm&m^&m<om&#3ti:&ifc®X' 

$><5o 

[03] 0i&tf0 2ir*Lfcffi&«^&B©-ii^!f# 
«t$tf[S8&0-c;fc5. 

[04] *&mz.mz>m&&7*mn<ommnmk&!>tm 

/«e&$H« £ ^-T«j£0 X fo 5 o 

[05] ^3)5©^ H is^s©-^JSr^-rigfE0'e$> 

[06] St3l5©»f H ^^a»-^JS:^i- 5 PS0T?$> 

So 

[0 7] B^HP^t«lbSSiSSt©M«S:^-ry7 
[??#©®K] 

5 • • • mitm (y- fsb«I) , i o • • • 

i 2 • • • ft-§«^, 1 3 • • • mm&m, 1 4 • 
. . *mtmm. c • • • y- h«s 
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F 9— J* (##) 2H092 JA25 JA34 JA40 JA41 JA46 
JB51 JB54 JB68 KA04 KA05 
NA07 

5C094 AA10 AA15 BA03 BA43 CA19 
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5F110 AA30 BB01 CC02 DD03 EE09 
EE30 HL03 HM15 NN03 NN44 
NN46 NN73 



